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(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance the characteristics 
of a device by forming a gate insulation film only at the 
width of a gate electrode and forming an air gap between 
semiconductor substrate on the opposite sides thereof and 
the sidewall of the insulation film, thereby eliminating 
electron trouble of the gate insulation film on the side face 
of gate. 

SOLUTION: An MOSFET has structures consisting of a gate 
insulation film 3, a gate electrode 4 and a cap gate 
insulation film 5 are formed at a specified part in an active 
region defined by a field oxide 2 deposited on a p-type 
semiconductor substrate 1. An insulation film sidewall 7 is 
formed on the side face of the gate electrode 4, and the cap 
gate insulation film 5 and an air gap 12 is formed at least 
partially between the insulation film sidewall 7 and the 
semiconductor substrate 1 on the opposite sides of the 
gate insulation film 3. The gate insulation film 3 is formed of 
an oxide, and time insulation film side wall 7 is formed of a 
nitride having an etching selection rate different from that 
of the gate insulation film 3. 
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* NOTICES * 

« 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] The semiconductor device characterized by preventing that the hot carrier which is prepared 
on a semi-conductor substrate and said semi-conductor substrate, has the insulating layer which forms 
an opening on the field which the electric field of said semi-conductor substrate concentrate, and was 
generated by said opening to the field which said electric field concentrate is poured in into said 
insulating layer, and is captured. 

[Claim 2] The semiconductor device characterized by forming the insulating thin film in equipment 
according to claim 1 on the field which said electric field in said opening concentrate. 
[Claim 3] The semiconductor device characterized by to have the gate electrode prepared through gate 
dielectric film on the channel field inserted into the semi-conductor substrate, the source field and drain 
field established in said semi-conductor substrate front face, and said source field and a drain field, and 
the insulating layer which is prepared on said semi-conductor substrate and forms an opening on said 
channel field of said source field and a drain field, and the touching field. 

[Claim 4] The semiconductor device characterized by forming the insulating thin film in equipment 
according to claim 3 on said source field in said opening and said channel field of a drain field, and the 
touching field. 

[Claim 5] The semiconductor device characterized by having a semi-conductor substrate, the collector 
field established in said semi-conductor substrate front face, the base region which is established in said 
collector field front face, and consists of an external base region and an internal base region, the emitter 
region established in said internal base region front face, and the insulating layer which is prepared on 
said semi-conductor substrate and forms an opening on said internal base region. 
[Claim 6] The process which forms the 1st layer alternatively on the field which the electric field of a 
semi-conductor substrate concentrate, The process which forms an insulating layer on said semi- 
conductor substrate and said 1 st layer, After etching said insulating layer alternatively and exposing said 
a part of 1st layer, The process which forms a clearance between the field which carries out etching 
removal of said 1st layer alternatively using the difference of an etch rate with said insulating layer, and 
said electric field concentrate, and said insulating layer, The 2nd layer is deposited on the whole surface, 
opening of said clearance is closed, and it has the process which forms an opening on the field which 
said electric field concentrate. By said gap The manufacture approach of the semiconductor device 
characterized by preventing that the hot carrier generated to the field which said electric field 
concentrate is poured in into said insulating layer, and is captured. 

[Claim 7] The front stirrup of the process which forms said 1st layer in an approach according to claim 6 
is the manufacture approach of the semiconductor device characterized by forming said insulating thin 
film on the field which has the process which forms an insulating thin film on said semi-conductor 
substrate, and said electric field in said opening concentrate after the process which carries out etching 
removal of said 1 st layer. 

[Claim 8] The process which pours in and diffuses an impurity on said semi-conductor substrate front 
face by using said gate electrode as a mask, and forms a source field and a drain field after forming a 



http://ww4.ipdl.ncipi.go.jp/cgi^ 02/02/2007 



JP,3 1052293 [CLAIMS] 



Page 2 of 3 



gate electrode through gate dielectric film on the channel field of a semi-conductor substrate front face, 
The process which forms the sidewall layer by which the laminating of the 1 st and 2nd insulating layers 
was carried out to the touching said channel field [ of said source field and a drain field ], and field top, 
and said gate electrode side attachment wall, The difference of the etch rate of said 1st insulating layer 
and said 2nd insulating layer of said sidewall layer is used. The process which carries out etching 
removal of said 1 st insulating layer alternatively, and forms a clearance between said source field and a 
drain field front face, and said 2nd insulating-layer base of said sidewall layer, The manufacture 
approach of the semiconductor device characterized by having the process which deposits the 3rd 
insulating layer on the whole surface, closes opening of said clearance, and forms an opening on said 
channel field of said source field and a drain field, and the touching field. 

[Claim 9] The front stirrup of the process which forms said 1st insulating layer in an approach according 
to claim 8 is the manufacture approach of the semiconductor device which has the process which forms 
an insulating thin film on said source field and a drain field after the process which carried out etching 
removal of said 1st insulating layer, and is characterized by to form said insulating thin film on said 
source field in said opening and said channel field of a drain field, and the touching field. 
[Claim 1 0] The process which forms the collector field which consists of a semi-conductor of the 1 st 
conductivity type, and the process which forms the base electrode which consists of a polish recon layer 
by which the impurity of the 2nd conductivity type was doped on said collector field, The process which 
etches alternatively said predetermined insulating layer and said 1 st predetermined base electrode of a 
location on said collector field, and forms opening after forming the 1st insulating layer in the whole 
surface, The process which forms the 2nd insulating layer in said collector field top in said opening, and 
said base-electrode side attachment wall, The process which injects the impurity ion of the 2nd 
conductivity type into said collector field front face of said opening circles alternatively by using said 
1st insulating layer as a mask, The process which forms the 1st sidewall layer in said 1st [ the ] of said 
opening circles, and the 2nd insulating-layer side attachment wall, The difference of an etch rate with 
said 1st insulating layer and said 1st sidewall layer is used. The process which carries out etching 
removal of said 2nd insulating layer alternatively, and forms a gap between said collector field front face 
and said 1st sidewall layer base, The process which forms the 2nd sidewall layer in said 1st sidewall 
layer side attachment wall, closes opening of said clearance and forms an opening on said internal base 
formation schedule field, Introduce the impurity of the 2nd conductivity type into said collector field 
front face of said opening circles which consist of said 1 st and 2nd sidewall layers, and an external base 
region is formed in said collector layer front face. The internal base region which is made to activate the 
impurity ion of the 2nd conductivity type injected into said collector field front face, and is connected 
with said external base region is formed. The manufacture approach of the semiconductor device 
characterized by having the process which said internal base region front face is made to diffuse the 
impurity of the 1st conductivity type, and forms an emitter region in it, and forming said opening on said 
internal base region. 

[Claim 1 1] The process which forms the collector field which consists of a semi-conductor of the 1st 
conductivity type, and the process which forms the base electrode which consists of a polish recon layer 
by which the impurity of the 2nd conductivity type was doped on said collector field, The process which 
etches alternatively said predetermined insulating layer and said 1st predetermined base electrode of a 
location on said collector field, and forms opening after forming the 1st insulating layer in the whole 
surface, The process which forms the 2nd insulating layer in said collector field top in said opening, and 
said base-electrode side attachment wall, The process which injects the impurity ion of the 2nd 
conductivity type into said collector field front face of said opening circles alternatively by using said 
1 st insulating layer as a mask, The process which forms a sidewall layer in the side attachment wall of 
said 1st and 2nd insulating layers of said opening circles, By the process which injects the impurity ion 
of the 1st conductivity type into said collector field front face of said opening circles alternatively by 
using said the 1st insulating layer and said sidewall layer as a mask, and heat treatment Diffuse the 
impurity of the 2nd conductivity type from said base electrode, and an external base region is formed in 
said collector layer front face. The process which forms the internal base region which is made to 
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activate the impurity ion of the 2nd conductivity type injected into said collector field front face, and the 
1 st conductivity type, and is connected with said external base region, and the emitter region of said 
internal base region front face, respectively, The difference of an etch rate with said 1 st insulating layer 
and said sidewall layer is used. The process which carries out etching removal of said 2nd insulating 
layer alternatively, and forms a gap between said internal base region front face and said sidewall layer 
base, After forming a conductive layer in the whole surface, closing opening of said clearance and 
forming an opening on said internal base region, patterning is carried out to a predetermined 
configuration. The manufacture approach of the semiconductor device characterized by having the 
process which forms an emitter electrode on said emitter region in said opening, and forming said 
opening on said internal base region. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of* this translation. 



l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] 

This invention relates to a semiconductor device and its manufacture approach. 
It follows on detailed-ization of the component by improvement in the degree of integration of a 
semiconductor integrated circuit in recent years, and concentration of the local electric field in a 
component is becoming remarkable. Consequently, the hot carrier occurred in the field which a heavy 
current community concentrates, and the problem of reducing the dependability of a component has 
occurred. Then, it has been a big technical problem how the dependability fall of the component by the 
hot carrier is prevented. 



[Translation done.] 
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PRIOR ART 



[Description of the Prior Art] 

Generating of the hot electron in the conventional semiconductor device is explained. 
In the conventional MOS transistor, in order to prevent relaxation of electric-field concentration, and 
degradation of the component property by the hot electron, as shown in Fig. 16 (a), LDD (Lightly 
Doped Drain-souce) structure is used. 

That is, n mold source and the drain field 25 which consist of dual structure of n-mold low concentration 
impurity range 23 and n+ mold high concentration impurity range 24 are formed in p-type silicon 
substrate 21 front face of the active element field detached by the component of field oxide 22, and LDD 
structure is made by it. On the channel field 26 inserted into n-mold low concentration impurity range 
23 of these n mold source and the drain field 25, the gate electrode 28 is formed through gate oxide 27. 
Moreover, the sidewall layer 29 is formed in this gate electrode 28 side attachment wall. Furthermore, 
the insulating layer 3 1 has accumulated on the whole surface, and the source and the drain electrode 32 
are formed through the contact aperture which carried out opening to this insulating layer 31 on n+ mold 
high concentration impurity range 24 of n mold source and the drain field 25. 
Thus, since n mold source and the drain field 25 have dual structure of n-mold low concentration 
impurity range 23 and n+ mold high concentration impurity range 24, concentration of a heavy current 
community [ / especially near the drain field ] was eased, and generating of a hot electron has been 
controlled. 
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EFFECT OF THE INVENTION 
[Effect of the Invention] 

Since the insulating layer itself by which the hot carrier generated to the field which a heavy current 
community concentrates by preparing an opening or preparing an opening through an insulating thin 
tilm on the field which a heavy current community concentrates locally [ a semi-conductor substrate 1 is 
poured m and a trap is carried out does not exist as mentioned above according to this invention it is 
lost that a hot carrier is cumulatively accumulated into the insulating layer on the field which a heavy 
current community concentrates. 

^ ls ° ! n *e fi eld which a heavy current community which a hot carrier generates concentrates by this 
the tall ol the property of the component by generating of a hot carrier and dependability can be 
prevented. 
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TECHNICAL PROBLEM 




[Problem(s) to be Solved by the Invention] 
However, with detailed-izing of a semiconductor device, relaxation of electric-field concentration 
becomes less enough also in the MOS transistor of the above-mentioned conventional LDD structure 
and the improvement is needed. ' 

That is, in the MOS transistor of the conventional LDD structure, the channel 64 which is a path as a 
current is formed in channel field 26 front face of the gate electric field impressed to the gate electrode 
28 at the time of the actuation, and a current comes to flow between n mold source and the drain field 

However, in order that big electric field may concentrate near the drain field especially, in this part, a 
carrier, for example, an electron, is accelerated greatly. And if the kinetic energy comes to have the 
kinetic energy exceeding 1/2KT (K shows a Boltzmann's constant and T shows absolute temperature ) it 
will become the so-called hot electron. Since the probability of the collision in the channel field of a 
carrier becomes small, an electron is accelerated so much by channel length's shortening accompanying 
detailed-izing of a component, and the probability of occurrence of a hot electron becomes large by it. 
In this way, according to modification of the course by the collision with the semi-conductor atom near 
the drain, and an operation of the Coulomb force from the gate electrode 28, the generated hot electron 
comes to be poured into the sidewall layer 29 interior of gate electrode 28 side attachment wall of LDD 
structure, as shown in Fig. 16 (b). 

Thus, if the amount of charges by which was injected into sidewall layer 29 base and the trap was 
carried out increases gradually, p form reversal of the n-mold low concentration impurity range 23 front 
face will be carried out, and it will come to check the flow of channel current. The property and 
dependability of a MOS transistor will fall according to such a mechanism. 

Moreover, also in a bipolar mold transistor, degradation of a component occurs according to the case of 
a MOS transistor, and a similar mechanism in near the interface an emitter touches the base. 
For example, it explains using the bipolar mold transistor of the self aryne (Self-align) structure which 
makes base resistance small and makes parasitic capacitance, such as capacity between the collector- 
bases, small. 

the sectional view showing [ 17 ] this bipolar mold transistor (a), and Fig. 17 (b) - the ~ it is an 
enlarged drawing a part. 

n+ mold collector pad layer 42 is embedded on the p-type silicon substrate 41, n-mold collector field 43 
and n+ mold collector contact field 45 are separated and formed of field oxide 44 on this n+ mold 
collector pad layer 42, p+ mold external base region 46 and the interior base region 47 of p-mold are 
formed in n-mold collector field 43 front face, and n+ mold emitter region 48 is formed in interior base 
region of p-mold 47 front face. And on p+ mold external base region 46 and n+ mold emitter region 48 
the base cash-drawer electrode 49 and the emitter cash-drawer electrode 50 which consist of a polish 
recon layer by which the impurity of p mold and n mold was doped, respectively are formed. 
Moreover, on n+ mold collector contact field 45, the base cash-drawer electrode 49, and the emitter 
cash-drawer electrode 50, the collector electrode 52, the base electrode 53, and the emitter electrode 54 
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which consist of aluminum, respectively are formed through the contact aperture which carried out 
opening of the whole surface to the wrap insulating layer 51. 

A depletion layer will be formed in a part for the joint of the interior base region 47 of p-mold, and n+ 
mold emitter region 48 if a reverse bias is now impressed between a base electrode 53 and the emitter 
electrode 54. Since the die length of the interior base region 47 of p-mold inserted into p+ mold external 
base region 46 and n+ mold emitter region 48 from the description of self aryne structure is short at this 
time, the width of face of the depletion layer formed is comparatively narrow. Therefore, if high electric 
field are impressed between base-emitters, it will be accelerated by this high electric field and the 
carrier opposite-generated within the depletion layer will turn into a hot carrier. And the part is poured in 
into the insulating layer 51 on the interior base region 47 of p-mold, and a trap is carried out. For 
example, if the trap of the electron hole is carried out into an insulating layer 51, interior base region of 
p-mold 47 front face will carry out n form reversal, base resistance will become high, as a result the 
recombination in a surface space-charge region will increase, and a current amplification factor hFE will 
be reduced. 

Thus, also in a bipolar mold transistor, degradation of the component property by generating of a hot 
carrier arises like a MOS transistor. 

Then, this invention aims at offering the semiconductor device which can prevent the fall of the property 
of the component by the hot carrier, and dependability, and its manufacture approach also in the field 
which a heavy current community which a hot carrier generates concentrates. 

[Translation done.] 
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MEANS 

[The means for solving a technical problem] 

Figs, 1 and 2 are principle explanatory views of this invention, respectively. 

In Fig A. , the field 12 which a local heavy current community concentrates on semi-conductor substrate 
1 1 front face is formed. Concentration of such a heavy current community is generated in the depletion 
layer formed in the pn junction to which the strong reverse bias was impressed, for example etc. And 
although the insulating layer 13 is formed on the semi-conductor substrate 1 1, the opening 14 is formed 
between field 12 front faces and insulating-layer 13 bases which the heavy current community of this 
semi-conductor substrate 1 1 concentrates. 

Thus, this invention has the description in the point that the opening 14 is formed on the field 12 which 
the heavy current community of the semi-conductor substrate 1 1 concentrates. 
Next, actuation is explained. 

Now, the carrier opposite-generated in the field 12 which the carrier poured in into the field 12 which a 
heavy current community concentrates, or a heavy current community concentrates turns into a hot 
carrier which is accelerated by this heavy current community and has big kinetic energy. And this hot 
carrier collides with the semi-conductor atom in the field 1 2 which a heavy current community 
concentrates, and changes a course. If an operation of Coulomb force is added at this time, for example, 
the semi-conductor substrate 1 1 upper part, the probability of course modification to the upper part to 
the fixed direction will become high especially. 

However, since the opening 14 is formed on the field 12 which this heavy current community 
concentrates, a hot carrier runs out of the field 12 which a heavy current community concentrates, and it 
runs through an opening 14, and is not poured into an insulating layer 13. That is, on the field 12 which 
a heavy current community concentrates, since the insulating layer 13 which carries out the trap of the 
hot carrier does not exist, even if a hot carrier occurs, are recording of a charge does not arise, therefore 
neither a property nor dependability is reduced. 

Moreover, in Fig_2 , an insulating layer 13 is formed on the semi-conductor substrate 1 1, and that the 
opening 14 is formed between field 12 front faces and insulating-layer 13 bases which the heavy current 
community of the semi-conductor substrate 1 1 concentrates, although it is the same as Fig. 1 , the 
insulating thin film 15 is formed on the above-mentioned field 12 which the heavy current community in 
this **** 14 concentrates. 

Thus, the opening 14 may be formed through the insulating thin film 15 on the field 12 where a heavy 
current community concentrates this invention. 
Next, actuation is explained. 

Since the insulating thin film 15 is formed on the field 12 which a heavy current community 
concentrates, some hot carriers generated by the heavy current community are accumulated into the 
insulating thin film 15. However, since the upper part serves as [ the thickness ] an opening 14 very thin, 
the insulating thin film 1 5 will not produce are recording of the charge beyond it, if the amount of 
charges accumulated in the insulating thin film 15 can be controlled very small and the charge of a 
constant rate is accumulated. 
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Therefore, it becomes possible by controlling this amount of stored charge below to a predetermined 
value to reduce a property and dependability. 

Moreover, when it is not desirable to expose field 12 front face which the heavy current community of 
the semi-conductor substrate 1 1 concentrates to a vacuum or air, the front face is protected by existence 
of the insulating thin film 15. 

[Translation done.] 
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OPERATION 




[Function] 

Since the insulating layer itself by which the hot carrier generated to the field 12 which a heavy current 
community concentrates by forming an opening 14 or forming an opening 14 through the insulating thin 
film 15 on the field 12 which a heavy current community concentrates locally is poured in, and a trap is 
earned out does not exist, this invention of a hot carrier being cumulatively accumulated into an 
insulating layer is lost. 

Degradation of the property of the semiconductor device resulting from the hot carrier which this 
generates in the field which a heavy current community concentrates, and dependability can be 
prevented. 



[Translation done.] 
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EXAMPLE 
[Example] 

Hereafter, based on the example illustrating this invention, it explains concretely. 

(1) the 1st example the sectional view showing the MOS transistor according [ Fig. 3 (a) ] to the 1st 

example of this invention, and Fig. 3 (b) - the - it is an enlarged drawing a part. 

P-type silicon substrate 21 front face is detached by field oxide 22 by the component. And n mold 

source and the drain field 25 which consist of dual structure of n-mold low concentration impurity range 

23 and n+ mold high concentration impurity range 24 are formed in p-type silicon substrate 2 1 front face 

of the active element field, and LDD structure is made. On the channel field 26 inserted into n-mold low 

concentration impurity range 23 of these n mold source and the drain field 25, the gate electrode 28 is 

formed through gate oxide 27. 

Moreover, the sidewall layer 29 is formed in this gate electrode 28 side attachment wall. And the 
description of this example is in the point that the opening 30 is formed in this sidewall layer 29 lower 
part. Therefore, n-mold low concentration impurity range 23 top of n mold source and the drain field 25 
serves as an opening 30, and the sidewall layer 29 does not exist. 

Furthermore, the insulating layer 31 has accumulated on the whole surface, and opening of this opening 
30 is closed. And the source and the drain electrode 32 are formed through the contact aperture which 
carried out opening to this insulating layer 3 1 on n+ mold high concentration impurity range 24 of n 
mold source and the drain field 25. 

Thus, since the opening 30 is formed between n-mold low concentration impurity range 23 front face of 
n mold source and the drain field 25, and sidewall layer 29 base according to the 1st example, Even if 
the hot electron generated by heavy current community concentration collides with a semi-conductor 
atom and changes a course Even if it receives an operation of the Coulomb force from the gate electrode 
28, it jumps out of n-mold low concentration impurity range 23 front face, it runs through an opening 
14, and a trap is not poured in and carried out to the sidewall layer 29. 

Moreover, since the charge by which the trap was carried out can exist only in the distance ****** 
sidewall layer 29 of an opening 30 even if it escapes from an opening 30 and the trap of some hot 
electrons is carried out to the sidewall layer 29, a trap charge can exert an operation of Coulomb force 
on a substrate only from the place from which only the part of an opening 14 was separated, therefore, 
the effect is boiled markedly and becomes small. 

Therefore, even if the probability of occurrence of a hot electron becomes large by channel length's 
shortening accompanying detailed-izing of a component, it can prevent that n-mold low concentration 
impurity range 23 front face carries out p form reversal, and the property and dependability of a MOS 
transistor of LDD structure fall with the amount of charges by which was injected into sidewall layer 29 
base and the trap was carried out. 

Next, the manufacture approach by the 1st example of a MOS transistor shown in Fig_3 is explained 
using Fig. 4 . 

Wet oxidation of the whole surface is carried out to the active element field of the p-type silicon 
substrate 21 at the temperature of 900 degrees C by using as a mask the pad oxide film with a thickness 
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of 200 A and the CVD nitride with a thickness of 1000A which carried out the laminating, and field 
oxide 22 with a thickness of about 5000A is formed in it. Then, after phosphoric acid voile and HF 

a ? ld > remove a CVD nitride and a pad oxide film, respectively, gate oxide 27 with a thickness of 
50-300A is formed by HC1 (hydrochloric acid) oxidation on the p-type silicon substrate 21 of the active 
element field separated by field oxide 22 (refer to Fig_4 (a)). 

Subsequently, after depositing with a thickness of 4000 A polish recon layer 28a on the whole surface 
(refer to Fig^ (b)), patterning of this polish recon layer 28a that diffuses p mold or n mold impurity 
and gives conductivity is carried out to a predetermined configuration, and the gate electrode 28 is 
formed (refer to Fjg^ (c)). Then, As(arsenic)+ ion is poured in on condition that acceleration voltage 
60keV and dose 3xl013cm-2 by using field oxide 22 and the gate electrode 28 as a mask This forms n- 
mold low concentration impurity range 23 in p-type silicon substrate 21 front face (refer to Fig 4 (d)) 
Subsequently, after growing up a CVD nitride with a thickness of 500-1 000A and a CVD oxide film ' 
with a thickness of 2000-3000A in order, the sidewall layer 34 which perform anisotropic etching and 
the CVD nitride 33 is made to remain on gate electrode 28 side attachment wall and this about 28 gate 
electrode gate oxide 27, and consists of a CVD oxide film on this CVD nitride 33 is formed. 
Then, As+ ion is poured in on condition that acceleration voltage 60keV and dose 1-5x1 01 5cm-2 by 
using field oxide 22, the gate electrode 28, the CVD nitride 33, and the sidewall layer 34 as a mask and 
n+ mold high concentration impurity range 24 is formed in p-type silicon substrate 2 1 front face 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

Figs, 1 and 2 are principle explanatory views of this invention, 

IlgJi is a sectional view showing the MOS transistor by the 1st example of this invention, 
Fig_4 is process drawing for explaining the manufacture approach by the 1st example of a MOS 
transistor shown in Fig. 3 , 

EigJ> is process drawing for explaining the manufacture approach by the 2nd example of a MOS 
transistor shown in Fig. 3 , 

Fig^_6 is process drawing for explaining the manufacture approach by the 3rd example of a MOS 
transistor shown in Fig. 3 , 

Eig_7 is a sectional view showing the MOS transistor by the 2nd example of this invention, 
Fig_8 is process drawing for explaining the manufacture approach by the 1st example of a MOS 
transistor shown in Fig. 7 , 

Fig_9 is process drawing for explaining the manufacture approach by the 2nd example of a MOS 
transistor shown in Fig. 7 , 

Fig. 10 is process drawing for explaining the manufacture approach by the 3rd example of a MOS 
transistor shown in Fig. 7 , 

Fig. 1 1 is process drawing for explaining the manufacture approach by the 4th example of a MOS 
transistor shown in Fig. 7 , 

Fig. 12 is a sectional view showing the bipolar mold transistor by the 3rd example of this invention, 
Fig. 13 is process drawing for explaining the manufacture approach of the bipolar mold transistor shown 
in Fig. 12, 

Fig. 14 is a sectional view showing the bipolar mold transistor by the 4th example of this invention, 
Fig. 15 is process drawing for explaining the manufacture approach of the bipolar mold transistor shown 
in Fig. 1 4, 

Fig. 16 is a sectional view showing the conventional MOS transistor, 

Fig. 1 7 is a sectional view showing the conventional bipolar mold transistor. 

In drawing, 

11 .... Semi-conductor substrate, 

12 .... Field which a heavy current community concentrates, 

13, 31, 51, 51a .... Insulating layer, 

14, 30, 55 .... Opening, 

15, 39, 40 .... Insulating thin film, 

21 41 .... P-type silicon substrate, 

22 44 .... Field oxide 

23 .... n-mold low concentration impurity range, 

24 .... n+ mold high concentration impurity range, 

25 .... n mold source, drain field, 

26 .... Channel field, 
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27 .... Gate oxide 

28 .... Gate electrode, 
28a .... Polish recon layer, 

29, 34, 35, 37, 38, 60, 61 .... Sidewall layer, 
30a, 55a .... Clearance, 

32 .... The source, drain electrode, 

33 56 .... CVD nitride, 
36 58 .... Silicon oxide 

42 .... n+ mold collector pad layer, 

43 .... n-mold collector field, 

45 .... n+ mold collector contact field, 

46 .... p+ mold external base region, 

47 .... Interior base region of p-mold, 

48 .... n+ mold emitter region, 

49 .... Base cash-drawer electrode, 

50 .... Emitter cash-drawer electrode, 

52 .... Collector electrode 

53 .... Base electrode 

54 62 .... Emitter electrode, 
57 .... Opening, 

59 .... B+ ion, 

63 .... aluminum layer, 

64 .... Channel. 
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[Translation done.] 
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